We measured a series of parameters during surgery. These included the temperature of the infusion fluid, the duration of the infusion, the infusion flow rate, and the pH, osmolality, and chemical composition of the infusion fluids. Hartmann's solution was used as the infusion fluid during surgery on 40 eyes, and balanced salt solution (supplied by Alcon Laboratories (UK) Ltd) was used during surgery on 20 eyes. Our results revealed there was no association between the incidence of corneal clouding and the temperature of the infusion fluid, the duration of the infusion, or the flow rate of the infusion. However 90% of cases using balanced salt solution had no corneal haze compared with only 20% of cases using Hartmann's solution.
Further analysis of our results suggested that the large difference in osmolality between the two infusion fluids may be significant: the osmolality of aqueous is 300 mosmol/l, that of balanced salt solution 304 mosmol/l, and that of Hartmann's solution only 256 mosmol/1.
We postulated that the endothelial changes we observed may be due to a rapid change such as crystallisation or vacuolation occurring at the intercellular junctions. We concluded that the appearance of surgical corneal clouding was due to transient changes at the level of the endothelium, and these changes could be largely eliminated by using balanced salt solution as the infusion fluid. Clouding is likely to be the result of a variety of factors; the time of onset and duration ofclouding varies enormously between different patients. We would agree that there is a particular form ofclouding which occurs almost immediately after the start of irrigation and clears quickly after infusion ceases. The speed of onset of this condition could certainly be explained by opacification at the level ofthe endothelium. We had attributed this change to a direct effect by pressure or mechanical forces of the infusion, but a change induced by chemical or osmolar insult seems equally feasible. We suggest that the endothelial changes are the first stage on the process leading to epithelial disruption.
In more prolonged clouding and clouding of later onset the epithelium certainly plays a part. The histological changes we identified are large enough to cause diffraction oflight and hence result in opacity. Otherwise an explanation is also required for the clinical observation that removing the epithelium improves the view of intraocular structures. The use of balanced salt solution for infusion is a logical approach to this problem. McDonnell and Spalton's results seem encouraging. However, we have used balanced salt solution for infusion during surgery and still experienced problems with clouding of the cornea. We suspect that, although their suggestion may offer some improvement, it is not the complete answer to what is probably a heterogeneous problem.
We thank Drs McDonnell and Spalton for their interesting letter. 
